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Abstract
Background: Scapula fractures occur in approximately 1% of all fractures and constitute about 3% - 5% of all injuries of the shoulder
joint.
Objectives: This study aimed to evaluate the clinical outcomes of 20 surgically treated patients with displaced glenoid fractures
after stabilization with distal radius plate.
Methods: Between 2012 and 2015, at 2 centers (HMCH & SHCE) of Bhubaneswar Odisha, we stabilized 20 scapular intra-articular
fractures surgically with distal radius locking plate and studied the outcome of the surgeries. The outcome of the 20 fractures was
determined using the Constant and Murley score. Both shoulders were assessed and the score on the injured side was given as a
percentage of that on the uninjured side.
Results: The median score was 88% (mean 65%, range 30 to 100). The median score for strength was 21/25 (mean 19, range 0 to 25) and
that for pain 11/15 (mean 11, range 5 to 15). The median functional score was 16/20 (mean 15, range 0 to 20). The mean range of active
abduction of the shoulder was 135° (20 to 180), the mean range of flexion 138° (20 to 180) and the mean range of external rotation 38°
(0 to 100). Five patients showed excellent result; 11 patients showed good result; three patients showed fair result and one patient
had poor outcome according to the Constant-Murley score. A superficial infection settled with antibiotics after operation in one
patient whose score at final follow-up was 96%. In one patient, delayed healing was reported because of infection. One patient with
stiffness of the shoulder at six weeks underwent manipulation under anesthesia with a follow-up score of 81%.
Conclusions: Various fixation modalities have been described in the literature, however fixation of intra-articular fracture of
glenoid with distal radius locking plate for articular reconstruction in the presented series provides good functional outcome with
early restoration of the range of motion of the shoulder.
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1. Background
Scapula fractures occur in approximately 1% of all frac-
tures and constitute about 3% - 5% of all injuries of the
shoulder joint (1-3). Ten to forty percent of these involves
scapular neck, and out of these, only 10% are displaced
and indicative of operative intervention (1, 4-7). The most
common mechanism of injury for scapular fractures is a
direct and high energy violent impact, which frequently
affects the body of the scapula. This violent force, which
gets transmitted from the upper extremity to the scapula,
has usually high energy (2). On the basis of the position
of the arm and intensity of the impact at the time of the
trauma, fractures of the glenoid surface may occur. Scapu-
lae are well-protected by the nearby musculature; hence,
displaced intra-articular fractures of the glenoid are rare
fractures (8-10). However, with the increasing incidence of
high-energy trauma, these types of fractures are no more
rare in poly-trauma patients (11-15). Most of the scapular
fractures are commonly treated satisfactorily with nonop-
erative methods (8, 9, 16, 17). However, in few selected intra-
articular scapular fractures, the best outcome is usually ob-
tained with open reduction and internal fixation (16, 17).
They are often associated with poly-trauma, which takes
the immediate attention away from scapula and hence
other life threatening injuries are treated first (8, 9). Surgi-
cal indications are there in the literature that include the
unstable shoulder joint based on multiple disruptions of
the superior shoulder suspensory complex (SSSC) (18-20),
‘medialization of glenoid’ (medial/lateral (M/L) displace-
ment) by 10 - 25 mm (21, 22), angular deformity (21, 22),
shortening > 25 mm as defined by Jones et al. (22) (a mea-
sure of medialization of the glenoid), displaced fracture
of the glenoid with intra-articular step-off or gap between
2 and 10 mm, and 20% - 30% involvement of the articular
surface or instability of the glenohumeral joint(4, 7, 23-25).
There are many published papers that describe different
operative approaches and fixation techniques for scapula
fractures (7, 24, 25). Ideberg’s classification (3) is the most
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common classification used for scapular fractures. Combi-
nation fractures like that of a scapular neck fracture and a
clavicular fracture making a floating shoulder (18, 26). The
fixation of any of the two fractures is necessary to stabilize
the shoulder joint. In these cases, the above-mentioned cri-
teria for scapula fracture fixation will help in deciding that
which fracture should be treated surgically.
2. Objectives
This study aimed to evaluate the clinical outcomes of
20 surgically treated patients with displaced glenoid frac-
tures after stabilization with distal radius plate.
3. Methods
Between 2012 and 2015, at 2 centers (HMCH & SHCE)
of Bhubaneswar Odisha, we stabilized 20 scapular intra-
articular fractures surgically with distal radius locking
plate and studied the outcome of the surgeries. From a to-
tal of 20 patients, 5 were females and 15 were males having
a mean age of 32 years (age range, 20 to 75). All had a dis-
placed intra-articular scapula fracture.
The inclusion criteria were:
1. Glenoid intra-articular fracture with displacement
more than 2 mm.
2. Patients with Gleno-polar angle more than 30 de-
grees.
3. Poly-trauma patients who need to be mobilized early.
Exclusion criteria were:
1. Displacement of articular surface less than 2 mm.
2. Patients who did not give their consent.
3. Patients with severe head injury or debilitating in-
jury who needed medical care first.
The most common cause of fracture glenoid was road
traffic accident, followed by fall from height. Other causes
are enlisted in Table 1.
Table 1. The Causes of Fractures
Cause No. of Patients
Road traffic accident 11
Fall from height 5
Train Accident 3
Electrocution 1
Sixteen out of 20 patients had associated injuries, frac-
ture ipsilateral clavicle was the most commonly associ-
ated injury, and other causes are enlisted in Table 2. Right
scapula was affected more than left that is 12 in right
scapula and 8 in left.
Table 2. Associated Injuries in the Patients
Associated Injury No. of Patients
Fracture clavicle 7
Fracture ribs 3
Fracture ribs with hemothrorax/pneumothorax 2
Fracture ipsilateral femur 1
Floating shoulder 2
Cervical spine injury 1
The most common type of fracture encountered was
type 2A according to Ideberg classification described in
Table 3. All patients presented to the casualty depart-
ment were subjected to thorough clinical examination
and evaluation of fracture and associated injuries. The
standard evaluation for the affected shoulder included
a 40-degree posterior oblique radiograph, a 60-degree
anterior oblique (scapular Y) radiograph, and an axil-
lary radiograph. All patients were advised a chest ra-
diograph (antero-posterior view) and cervical spine ra-
diograph (antero-posterior and lateral view). If the frac-
ture was not clearly defined on these plain radiographs,
3D computed tomography was advised in almost all the
patients before going for fracture fixation to know the
amount of displacement. The average amount of displace-
ment was 6.5 mm ranging from 3 to 8 mm. All displace-
ments with intra-articular steps or gaps exceeding 2 mm
or a glenoid-polar angle > 30 degrees were considered in-
dications for surgery. In patients with preoperative pneu-
mothorax treated with chest drain insertion, the drain was
kept in situ until the operation was completed. The pa-
tients were operated on once their conditions were sta-
bilized. The duration between operation and admission
ranged from 2 to 6 days (average of 3.5 days) surgical tech-
nique:
All the fractures were approached from posteriorly;
the patient was positioned in lateral decubitus position
with the arm in abduction. We followed an inverted U ap-
proach described by Abbott and Lucas, and then we made
the skin incision 5 cm distal to the spine of the scapula
at the junction of its middle and medial thirds, and ex-
tended it superiorly over the spine and laterally to the an-
gle of the acromion. Afterwards, we curved the incision dis-
tally over the tendinous interval between the posterior and
middle thirds of the deltoid muscle, and we freed the del-
toid sub-periosteally from the spine of the scapula, then
splitting it distally in the interval, and turning the result-
ing flap of skin and muscle distally for 5 cm to expose the
infraspinatus and teres minor muscles and the quadran-
gular space. The posterior humeral circumflex artery and
the axillary nerve each was divided into anterior and pos-
2 Arch Trauma Res. 2016; 5(4):e36406.
Panigrahi R et al.
terior branches, so while splitting of the deltoid between
its posterior and middle thirds we took precaution not to
injure them. Then we carried this division of the deltoid to
its insertion to give full access to the quadrangular space
whenever desired according to the fracture pattern. To ex-
pose the glenohumeral joint, we incised the shoulder cuff
in its tendinous part, and divided the capsule. Fracture
was visualized and reduced under direct vision of both the
intra-articular and extra-articular aspects. The fragments
were held temporarily in the reduced position with small-
diameter Steinmann pins or K wires. After articular recon-
struction of glenoid fracture with a 4.5 mm lag screw, the
stabilization of the intra-articular fracture was achieved
using a 3.5 mm distal radius plate and extra-articular part
was stabilized with a 2.7 mm Recon plate depending on the
fracture type. To render adequate strength, in few cases
2.7 mm dynamic compression plates were used for fixation
along the lateral border of the scapula. The longest plate
was chosen for lateral border of scapula. The incision in
the capsule of the shoulder was closed. The infraspinatus
muscle was then repositioned in its fossa. Rotator cuff was
repaired. The deltoid muscle was then sutured to the spine
of the scapula. A suction drain was placed, and the skin
wound was closed.
Table 3. Ideberg Classification
Type Extent
I a anterior rim fracture
I b posterior rim fracture
II fracture line through the glenoid fossa exiting at the lateral scapular
border
III fracture line through the glenoid fossa exiting at the superior
scapular border
IV fracture line through the glenoid fossa exiting at the medial scapular
border
V a combination of types II and IV
V b combination of types III and IV
V c combination of types II, III, and IV
VI comminuted fracture
Table 4. Classification of the Fractures According to Ideberg’s Classification (Ide-
berg, 1984)
Type of Fracture No. of Patients
1 0
2 A - Transverse 7
B - Oblique 3
3 5
4 4
5 1
Postoperatively, the shoulder was immobilized for 10
days. Passive mobilization of ipsilateral elbow and wrist
was started in 10 days postoperatively and after 21 days pas-
sive and elastic strapping for strengthening exercises were
started until movement of the affected shoulder becomes
the same as that of the opposite shoulder or for minimum
up to 7 weeks postoperatively. In cases with an associated
clavicular, shoulder was immobilized with a Gilchrist sling
used for few more days (up to 3 weeks). Postoperative and
follow-up radiography included an AP view at 3-week and
6-week follow-up appointments.
4. Results
The patients were attended regularly in the out- pa-
tient department and were assessed using the scoring sys-
tem suggested by Rowe (Rowe, 1988) and the Constant-
Murley scale. Muscle power was assessed manually and
compared with the opposite normal shoulder. In the pa-
tients of the present series, the osseous position obtained
at the operation was maintained, and fracture-healing was
judged to have occurred at an average of 3.5 months (range,
2 - 6 months) after the operation. The mean length of stay
in hospital was 17 days (5 to 33) and the mean operating
time was 150 minutes (100 to 280 min).
4.1. Follow-up
We had a mean follow-up of 3 years, ranging from 8
months to 6 years. The outcome of the 20 fractures was de-
termined using the Constant- Murley score evaluated start-
ing at 4 weeks postoperative. Both shoulders were assessed
and the score on the injured side was given as a percentage
of that on the uninjured side. The median score was 88%
(mean 65%, range 30 to 100).
The median score for strength was 21/25 (mean 19,
range 0 to 25) and that for pain 11/15 (mean 11, range 5
to 15). The median functional score was 16/20 (mean 15,
range 0 to 20). The mean range of active abduction of
the shoulder was 135° (20 to 180), the mean range of flex-
ion 138° (20 to 180) and the mean range of external rota-
tion 38° (0 to 100).Five patients showed excellent result;
11 patients showed good result; 3 patients showed fair re-
sult and one patient had poor outcome according to the
Constant-Murley score.
According to the Rowe’s scoring system, five patients
had excellent result with a mean score of 92, eleven had
good results with a mean score of 77, three had fair result
with a mean score of 60, and one had poor result with the
score of 38. That one patient with poor result had a post-
operative step of 3 mm and the other 19 patients had an
anatomical reduction. The previous patient developed os-
teoarthritis of shoulder within 4 years. The patient pre-
sented with few complaints and a Constant score of 74
points.
Arch Trauma Res. 2016; 5(4):e36406. 3
Panigrahi R et al.
The implants were not removed routinely. Radio-
graphs showed no displacement of the articular surfaces
and no evidence of migration or loosening of the screws
or plates. The Rowe score and the Constant-Murley score
of our patient were comparable.
Table 5. Results by the Constant-Murley and Rowe’s Scores
No. Rowe’s Score (100 pts) Constant-Murley Score
(100pts)
Valuation
1 80 81 Good
2 84 88 Good
3 66 72 Fair
4 78 80 Good
5 92 95 Excellent
6 72 75 Good
7 52 56 Fair
8 38 48 Poor
9 90 98 Excellent
10 80 84 Good
11 76 80 Good
12 86 92 Excellent
13 62 64 Fair
14 74 82 Good
15 76 84 Good
16 72 78 Good
17 98 100 Excellent
18 80 88 Good
19 78 78 Good
20 92 91 Excellent
4.2. Complications
Superficial infection occurred in few patients and got
settled with antibiotics. One patient had delayed healing
due to infection. One patient had stiffness of the shoul-
der at six weeks and manipulation under anesthesia was
needed to make the joint more mobile; he had a follow-up
score of 81%.
5. Discussion
Conservative treatment is generally recommended for
scapular fractures and surgical treatment is not commonly
employed (12, 14, 16). Several authors have, however, rec-
ommended operative treatment for displaced fractures, in
order to reduce the incidence of posttraumatic arthritis of
the shoulder in high demanding patients (12, 16, 27). The
results after open reduction and internal fixation of dis-
placed intra-articular fractures of the glenoid using dis-
tal locking plate are reported by the authors. Aulicino et
al. (16) described the findings in two patients with follow-
up of 2 and 3 years respectively after operation; both had
an excellent result. Hardegger et al. (12) have recorded
Figure 1. Preoperative Picture of a 42 y Male
the maximum number of patients treated surgically for
fracture scapula, which included 12 involving the glenoid.
They recommended reduction and fixation of incongruent
fractures of the glenoid, but the results for displaced type
of fractures were not separated from those from the to-
tal number of patients. Aston and Gregory (28) described
three surgically treated fractures of the glenoid, which
had been associated with dislocation of the shoulder. Ka-
vanagh et al. (4) described ten fractures of the glenoid fixed
through a posterior approach and the patient had good re-
sult but the author did not use any scoring system nor did
he recorded any follow-up time. The largest series of frac-
tures of the glenoid was reported by Leung et al. (18) with
a mean follow-up of 30.5 months. They had good result in
most of the patients using their own scoring system. Un-
fortunately they did not report any surgical complications.
Wilber and Evans (14) described the conservative manage-
ment of three displaced fractures of the glenoid from a se-
ries of 52 scapular fractures. They did not, however, record
the displacement at the time of injury or after union of the
fracture. In their series, two patients had fair result, with
slight pain and loss of movement of less than 25%; the third
had a poor result with moderate pain and loss of both flex-
ion and abduction of the shoulder of more than 25%. These
authors suggested immobilization of the arm in abduc-
tion, followed by physiotherapy, as a more aggressive form
of treatment for intra-articular fractures of the glenoid. All
the above authors did the fixation with either reconstruc-
tion plate, dynamic compression plate or cannulated can-
cellous screws, whereas in our series the fixation of glenoid
rim was done with a distal radius plate for articular recon-
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Figure 2. Post-Operative Picture of the Same Patient
Figure 3. Preoperative CT Scan
struction with a trans-glenoid screw and had a good out-
come. The rehabilitation was started early in our series and
patient satisfaction was superior with a good functional
outcome. The buttressing effect caused by the shape of the
distal radius plate gave us better purchase and hold on the
glenoid. Due to its superior hold we were able to start early
mobilization of the affected shoulder leading to early re-
turn of activity. To gain these benefits, we decided to use
the distal radius plate.
The posterior operative approach described in the
present report allowed excellent visualization of both the
intra-articular and the extra-articular components of the
fractures of the glenoid fossa. We do not advocate this
approach for fractures limited to the anterior rim of the
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Figure 4. Preoperative CT Scan
Figure 5. Range of Motion at Subsequent Visits
glenoid; however, for the transverse, vertical, and stel-
late fractures with minimum comminution that were sus-
tained by the patients in this series, the approach allowed
easy recognition and temporary and final fixation of the
fracture. If these soft-tissue structures do not heal well, ma-
jor weakness of external rotation of the shoulder or poste-
rior instability of the joint may develop. Hence, we sutured
back each and every muscle that was raised to its anatom-
ical location which led us to have a better functional out-
come. The patients in this series were all healthy, young
or middle aged adults who wished to remain physically ac-
tive. All had substantial displacement of the articular sur-
faces. We had good outcome in most of the patients; hence,
this lead us to conclude that open reduction and internal
fixation with the distal radius plate should be considered
for patients who have articular displacement over 2 mm
and wish to remain active.
5.1. Conclusions
Management of intra-articular fracture of scapula is
of paramount importance. As chest injuries are common
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Figure 6. Range of Motion at Subsequent Visits
Figure 7. Range of Motion at Subsequent Visits
finding with scapula fracture, special attention must be
given to treat them. Operative intervention is mandatory
in displaced intra-articular fracture of scapula. Various
fixation modalities have been described in the literature,
however fixation of intra-articular fracture of glenoid with
distal radius locking plate for articular reconstruction in
the presented series provides good functional outcome
that is better hold and buttressing effect on the glenoid
rim with early restoration of the range of motion of the
Figure 8. Range of Motion at Subsequent Visits
shoulder.
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